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What is Claimed is : 

1 . An isolation structure for a semiconductor assembly comprising: 
a first trench in a semiconductive substrate; 

a second trench extending the over^l trench depth in said semiconductive substrate 
by being aligned to said first trench; 

an insulation material substantially fill\ng said first and second trenches. 



The isolation structure as recited in clairij 1, wherein an overall depth of said first 
and second trenches is two times the depthlof a bordering diffusion region where the 
depth of the diffusion region is determined by the depth of an area containing at 
least approximately 90% concentration of conductive atoms. 



4. 



5. 



.l,wfi 



The isolation structure as recited in cla 
dielectric material that is the same type of m^er 



said first trench is lined with a 
as said insulation material. 



The isolation structure as recited m cl 
dielectric material that is chemically diffd 



1 , wherdin said first trench is lined with a 
!nt than gaid insulation material. 



The isolation structure as recited in claim 4, whWein said dielectric material 
comprises nitride and said insulation material comprises oxide. 



The isolation structure as recited in claim 1, wherein sai)^ semiconductive substrate 
comprises silicon. 
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An isolation structure for a semiconductor assembly comprising: 
a first trench in a semiconducuve substrate; 

a second trench extending thebverall trench depth in said semiconductive substrate 
by being aligned to said first trench; 

a planarized insulation material sikbstantially filling said first and second trenches. 

The isolation structure as recited in tlaim 7, wherein an overall depth of smd first 
and second trenches is two times the depth of a bordering diffiision region where the 
depth of the diffusion region is deterriained by the depth of an area containing at 
least approxunately 90% concentration df conductive atoms. 



The isolation structure as recited in claim X wherejii said first trench is lined with a 
dielectric material that is the sametypeijfjiWigf as said insulation material. 

The isolation structure as recited in cl4ii 7, wherein said first trench is lined with a 
dielectric material that is chemically different thdn said insulation material. 

The isolation structure as recited in claim 10, Wherein said dielectric material 
comprises nitride and said insulation material comprises oxide. 

The isolation structure as recited in claim 7, wherein sJdd semiconductive substrate 
comprises silicon. \ 
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13. A semiconductor assembly having at least one isolation structure comprising: 
a first trench in a semiconMuctive substrate; 

a second trench extending the overall trench depth in said semiconductive substrate 
by being aligned to said first trench; 

an insulation material substantially filling said first and second trenches; 

said isolation structure separating a non-continuous surface of a conductive region. 



14. The isolation structure as recited in daim 13, wherein an overall depth of said first 
and second trenches is two times the dtoth of a bordering diffusion region where the 
depth of the diffusion region is detemWed by the depth of an area containing at 
least approximately 90% concentration-eWlductive atoms. 



15. The isolation structure as reciteSsQdaim 1 SAwtein said first trench is lined with a 
dielectric material that is the same typeofma^al as said insulation material. 



16. The isolation structure as recited in claiAi 13, wheW said first trench is lined with a 
dielectric material that is chemically different than said insulation material. 



17. The isolation structure as recited in claim 16, whdrein said dielectric material 
comprises nitride and said insulation material comprises oxide. 

18. The isolation structure as recited in clahn 13, wherein said^emiconductive substrate 
comprises silicon. 



Micron Technology, Inc. 



-12- 



96-0841 



1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



1 9. A semiconductor assembly having at least one isolation structure comprising: 
a first trench in a semiconouctive substrate; 

a second trench extending tne overall trench depth in said semiconductive substrate 
by being aligned to said first ffench; 

a planarized insulation material substantially filling said first and second trenches; 
said isolation structure separating a non-continuous surface of a conductive region. 



20. The isolation structure as recited fti claim 19, wherein an overall depth of said first 
and second trenches is two times thfe depth of a bordering diffusion region where the 
depth of the diffusion region is determined by the depth of an area containing at 
least approximately 90%<56ncentratioyoPconductive atoms. 



21 . The isolation structure as reciteduTcMia^S, wherein said first trench is lined with a 
dielectric material that is the same tyne ofVnaterial as said insulation material. 



22. The isolation structure as jpdcited in claim 1 9,Wherein said first trench is lined with a 
dielectric material that is chemically different than said insulation material. 



23. The isolation structure as recited in claim 22\ wherein said dielectric material 
comprises nitride and said insulation material comprises oxide. 



24. The isolation structure as recited in claim 19, wherein\^aid semiconductive substrate 
comprises silicon. 
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26. 



A process for forming device isolation for a semiconductor assembly, said process 
iprising the steps of: 

forming a1&st trench into a semiconductor substrate; 
forming a diele^^c lining on the surface of said first trench; 
forming a spacer aloqyhe sidewall of said first trench; 

forming a second trench ihto said semiconductor substrate assembly at the bottom 
of said first trench by using s^d^s^conductive spacer as an etching guide; 
forming an insulative material in §^ first and second trenches, said insulative 
material substantially filling said first andVpond trenches. 



The process as recited in claim 25, wherein an overall depti^f said first and second 
trenches is two times the depth of a bordering diffusion regiohywhere the depth of 
the diffiasion region is determined by the depth of an area coffla^ning at least 
approximately 90% concentration of conductive atoms. 



; process as recited in claim 25, wherein said spacer is formed firom an oxidizable 
material. 



28. The process aisjrecited in claim 25, wherein said spacer is formed of oxide. 



29. The process as recite\in claim 25, fiorther comprising the step of forming an 
insulation layer on said seh^conductor substrate prior to said step of forming a first 
trench. 
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30. The process as recited in claim wherein sai4 step of forming an insulative 
material comprises: 

amealing said semiconductor alsembly in the presence of an oxidizing agent. 



31. The process as recited in 
dielectric lining are the same 



claim 25, wherein said insulative material and said 



naterial. 




3*2. The process as recited in claim 31, wherein said dielectric lining inhibits becoming 
oxidized. 



33. The\rocess as recited in claim 25, wherein said process uses only one mask to form 



said device isolation. 




19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 



34Sv A process for forming device isolation for a semiconductor assembly, said process 
comprising the steps of: 




forming a firsfli;|ndi into a semiconductor substrate; 
forming a dielectric linmg on the surface of said first trench; 
forming a semiconductive sp^er along the sidewall of said first trench; 
forming a second trench into smiKiemiconductor substrate assembly at the bottom 
of said first trench by using said semic^4jjctive spacer as an etching guide; 
forming an insulative material in said first*^^ second trenches, said insulative 
material substantially consuming said semicoildjactive spacer and thereby 
substantially filling said first and second trenches; 
planarizing said insulative material; 
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wherem^aidprocess uses only one mask to form said device isolation. 



35. The process as recited in claim 3 v^v^rein an overall depth of said first and second 
trenches is two times the depth of a bordOThg^^ffusion region where the depth of 
the diffusion region is determined by the depth ofvqn^area containing at least 

approximately 90% concentration of conductive atoms. 
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le process as recited in claim 34, further comprising the step of forming an 
lation layer on said semiconductor substrate prior to said step of forming a first 
trend: 



37. The process as recited m\claim 34, wherein said step of forming an insulative 
material comprises: 

annealing said semiconductonassembly in the presence of an oxidizing agent. 



38. The process as recited in claim 34, wherein said insulative material and said 
dielectric lining are the same maierial: 



39. The process as recited in claim 34, wherein said dielectric lining inhibits becoming 
oxidized. 
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1 4bv A process f9r fabricating a semiconductor assembly having device isolation, said 

2 Norocess comprising the steps of: 

4 forniiiigsa mask over a silicon substrate assembly; 

5 forming a He^ trench into said silicon substrate assembly using said mask as an 

6 etching guide; 

7 forming an oxide lay^;on the surface of said first trench; 

8 forming a silicon spacer oi^the sidewall of said first trench; 

9 forming a second trench intoSmd silicon substrate assembly at the bottom of said 

10 &st trench by using said silicon spacer as an etching guide; 

11 forming an oxide filler in said first ahd second trenches, said oxide substantially 

12 consuming said silicon spacer and therebyW)stantially filling said first and second 

13 trenches; 

14 planari2dng said oxide filler. \. 

15 >v 
16 

17 41 . The process as recited in claim 40, wherein an overall depth of sai4first and second 

18 trenches is two times the depth of a bordering diffiision region wherfe^e depth of 

19 the diffusion region is determined by the depth of an area containiii|\at least 
20 approximately 90% concentration of conductive atoms. 

21 

22 \ 

23 42. The process as recited in claim 40, further comprising the step of forming an 

24 insulation layer, comprising oxide and nitride, on said semiconductor substrate prior 

25 to said step of forming a first trench. 
26 

27 

28 43. The process as recitehvin claim 40, wherein said step of forming an insulative 
material comprises: 
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44. The procesi 




and second trenches prior to 



8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 



said Step of forming an oxide filler. _ _ 

45. A process for fabricating a semiconductor assembly having device isolation, said 
process comprising the steps of: 

forming a mask over a silicon substrate assembly; 

forming a first trench into said silicon substrate assembly using said mask as an 
etching guide; 

forming a nitride layer on the surface of said first trench; 
forming a silicon spacer on the sidewall of said first trench; 

forming a second trench into said silicon substrate assembly at the bottom of said 
first trench by using said silicon spacer as an etching guide; 

forming an oxide filler in said first and second trenches, said oxide substantially 
consuming said silicon spacers and thereby substantially filling said first and second 
trenches; 

planarizing said oxide filler. 

46. The process as recited in claim 45, wherein an overall depth of said first and second 
trenches is two times the depth of a bordering diffusion region where the depth of 
the diffusion region is determined by the depth of an area containing at least 
approximately 90% concentration of conductive atoms. 
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1 47. The process as recited in claim 45, further comprising the step of forming an oxide 

2 layer on said semiconductor substrate prior to said step of forming a first trench. 
3 

4 

5 48. The process as recited in claim 45, wherein said step of forming an insulative 

6 material comprises: 

7 

8 annealing said semiconductor assembly in the presence of an oxidizing agent. 

9 
10 
11 

12 

13 forming a conformal layer of polysilicon into said first and second trenches prior to 

14 said step of forming an oxide filler. 

15 . 

16 



49. The process as recited in claim 45, further comprising the step of: 



A process for forming device isolation for a semiconductor assembly, said process 

1 8 ^^^prising the steps of: 
19 

20 forming a tr^iqh into a semiconductor substrate; 

2 1 forming a dielectric4ming on the surface of said trench; 

22 forming a semiconducti^^^acer along the sidewall of said trench; 

23 forming an insulative materi^^^aid trench, said insulative material substantially 

24 consuming said semiconductive spacb^^d thereby substantially filling said trench. 

25 
26 

27 51. The process as recited in claim 50, wherein an overalN^th of said trench is two 

28 times the depth of a bordering diffusion region where the of the diffusion 

29 region is determined by the depth of an area containing at least appt^dniat^^^ 90% 
30 concentration of conductive atoms. 
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^ process as recited in claim 50, further comprising the step of forming an 
insuMion layer on said semiconductor substrate prior to said step of forming a 
trench. 



V 



6 53. The process as recited in claim wherein said step of forming an insulative 
material comprises: 



V 
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annealing said semiconductor assembly in the presence of an oxidizing agent. 



54. The process as recited m claim 50, wherein said insulative material and said 
dielectric lining are the fflme material. 
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55. 



The process as recited in claim 50, wherein said dielectric lining inhibits becoming 
oxidized. 
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56. 



The Vrocess as recited in claim 50, wherein said process uses only one mask to form 
said d\vice isolation. 
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